This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not Hmited to): 



• BLACK BORDERS 

. TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

. SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

. BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



„. UK Patent Application ,..GB „„ 2 1 65 631 A 

(43) Application published 16 Apr 1986 



(21) Application No 8512535 

(22) Date of filing 17 May 1985 ^ 

(30) Priority data ^)/ 

(31) 59/176758 (32) 27 Aug 1984/ -(33) JP 


(51) INT CL* ■ 

F21V 13/04 

(52) Domestic classification 

F4R 20X 233 466 670 693 CO FN 

(56) Documents cited 
None 




(71) Applicant 

Mitsubishi Rayon Connpany Ltd (Japan), 

3—1 9 Kyobashi 2-chome, Chuo*ku. Tokyo; Japan 


(58) Fteid of search 
F4R 


(72) inventor 

Makoto Ohe 




(74) Agent and/or Address for Service 
R G C Jenkins & Co. 
1 2-1 5 Fetter Une. London EC4A 1 PL 




(54) A light diffusing device 



(57) A light diffusing device is disclosed for an edge lighted panel wherein the device includes a thin 
transparent light transmitting base plate, a light diffusing layer fornned on a front surface of the base plate 
and a light reflection surface formed in the vicinity of the rear surface of the base plate. The base plate and 
the light diffusing layer are integrally bonded together through an intermediate layer formed between the 
base plate and the light diffusing layer. 
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SPECIFICATION 

A light diffusing device 

5 BACKGROUND OF THE INVENTION 
Field of the Invention: 

This invention is related to a light diffusing device particularly used for an edge lighted panel. 
This type of light diffusing device receives light from a source and provides a plane of light to 
be used for uniform illumination of a £elative[y_laiigfi--3f®*: It is practically employed as illumination 
10 for display devices such as advertising lamps, and further, as rear face illumination means for 
liquid crystal display devices. 



10 



Discussion of Background: - 
Light diffusing plates such as frosted glass plates or opaque white glass plates have been 
15 widely employed as light diffusing devices. They are usually utilized with a light source disposed 15 
by a predetermined distance on the rear side of the light diffusing plate. 

Because miniaturization of the light diffusing device is particularly in demand with respect to 
liquid cryst^display devices and the like, the rniruaturization of the illumination means is accord- 
ingly also desirable. In view of the requirements for miniaturization, the disposal of a light source 
20 in the vicinity of the edge face of the diffusing plate has beep often used, with this particular 20 
edge face being utilized as a light incident face. However, uniform brightness over the entire 
surface of the diffusing plates cannot be obtained by merely disposing the optical source at the 
edge face of the Jrbstedjg lass or opaque white gljass plate. 

In view of th^^^above lack of uniform brightness, by the mere placement of the diffusing plate," 
25_Jt-h3s-been-'pfoposed, for instance, in U.S. Patent 4 ^59,916 that matting fabrication be applied 25 
to the rear face in a hairline manner from the edge face on the side of the light source to an 
end face opposing that edge face. This provides for directionality for the optical transmission 
within the diffusing plate and further provides that the thickness of the diffusing plate is 
gradually decreased toward the opposing end face to thereby improve the brightness of the 
30 diffusing plate at the opposing end face in order to obtain a unifom brightness over the entire 30 
surface. 

It is to be noted that one of the disadvantages of this type of structure shown in U.S. Patent 
4,059,916, is that it requires a very fine and delicate fabrication to the surface of the transpar- 
ent substrate which of course provides problems with respect to the production and cost. Thus, 
35 this particular solution is unsatisfactory in the light of the present demand for cost reduction of 35 
thedevice. 

v'-^further attempt to solve the above problems concerns the use of light diffusing plates in 
riii^-^which a light permeable light- diffusing layer is formed over the entire surface of a transparent 
base plate with the exception of a light incident edge face of the base plate. A light diffusing 
40 layer is fuaher formed over the entire light diffusing layer on the surface of the transparent base 40 
plate except for the face on which light is irradiated. This is disclosed in Japanese Unexamined 
Utility Model Publication (Kokai) No. 60-26001 (1985). 

Another attempt at solving the problem in this area is indicated in -Japanese Unexamined Utility 
Model Publication (Kokai) No. 60-26002 (1985) which provides a reflection layer formed on the 
45 rear face of a transparent base plate and a light permeable light diffusing layer formed over the 45 
_ entire surface of the transparent base plate with the exception of the rear face and a light 
incident face. Furthermore, a light screening layer is formed over the entire light diffusing layer 
on the surface of the transparent base plate with the exception of the face from which light is 
irradiated. 

50 Although these attempts have provided a considerable improvement with respect to some of 50- 
the above discussed disadvantages, it has been found that a ponion of the incident light is 
reflected once again at the light diffusing face and absorbed by the light screening layer to 
produce optical losses. 

55 SUMMARY OF THE INVENTION 55 
Accordingly, one object of this invention is to provide a novel and improved light diffusing 
device which is particularly suitable to a relatively small-sized device which can provide for 1 

uniform brightness over the entire surface. 

Another object of this invention is to provide a novel light diffusing device which can be 
60 manufactured easily. 60 
Another object of this invention is to provide an improved light diffusing device that can \ 
provide a significant reduction in optical losses. > 

The light diffusing device of the present invention which provides the above advantages 
includes a thin transparent light transmitting base plate having at least one edge face of the base 
65 plate serving as a light incident face. A light diffusing layer is formed on a front surface of the 65 
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base plate and a light reflecting surface is formed on, or arranged in, the vicinity of a rear 
surface of the base plate. The improvement which characterizes the devices is that the base 
plate and the light diffusing layer are integrally bonded together through an intermediate layer I 
formed on the base plate and the light diffusing layer. 1 



BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of the invention and many of the attendant advantages thereof 
will be readily obtained as the same becomes better understood by reference to the following 
detailed description when considered in connection with the accompanying drawings, wherein: 
10 Figure 7 is a perspective view of a light diffusing device according to the present invention; 
Figure 2 is a cross-sectipnal view taken along line 11-11 in Fig. 1; 
- Figures 3(a) and 3(b) are respectively plane and side elevationa! views of the substrate; 

Figure 4 is a perspective view of a light diffusing device according to a second embodiment of 
the present invention; and, ~ 
15 Figure 5 is a cross-sectional view t*aken along line V-V in Fig. 4. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to the drawings, wherein like reference numerals designate identical or corre- 
sponding parts throughout the several views, and more particularly to Figs. 1-2 thereof, there is 
20 shown a light diffusing device 1 composed of a thin transparent light transmitting base plate 2, 
a light diffusing layer 3 formed on a front surface of the base plate {upper face in Fig. 2) and an 
intermediate layer 4 located between the diffusing layer 3 and the transparent Tight transmitting 
base plate 2. The base plate 2 is disposed at the rear surface (lower surface in Fig. 2) with a 
reflection surface 5, and a light source A is disposed along one edge face of the base plate 2. 
25 The edge faces of the base plate 2, with the exception of the edge face facing the light source 
A, are preferably formed as slanted or inclined faces. Each inclined face makes an acute angle to 
the front (top) surface of the base plate and preferably provides an irregular light reflection layer 
so that the light is irregularly reflected on the edge-faces. The irregular light reflection layer is 
indicated by the number 6 in Fig. 2. A light screening layer 7, described in more* detail 
30 subsequently, is preferably formed on the light diffusing layer except for the portion from which 
light is irradiated as indicated in Fig. 2. A methyl methacrylate polymer sheet having a thickness 
between 0.3 and 20 mm with a preferable range being_3.0 to 15 mm may be used as the 
transparent,Jight~transmitting -base, plate 2. 

A filrri constructed from a polymer product prepared by multi-stage polymerizations of an alkyi 
35 methacrylate as a main component is .used-as the light diffusing layer or film 3. Such polymer 
products have been disclosed in U.S. Patent Nos." 37804, 9 25 ^ 4,052,525 and 4,173,600 as well 
as U.S. Application Serial No. 526,546 filed on August 26. 1983. The light diffusing layer 3 has 
a thickness of preferably between 0. ^5 arid ^J^^m. The light diffusing layer contains a conven- 
tional light diffusing agent such as titanium oxider*^=^^ ^i'cf^ - 

40 The front surface of the methyl methacrylate polymer base plate 2 is coated with a metha- 
crylic monomeric material, for' example, an acrylic adhesive or binder containing a light diffusing 
agent which paaially dissolves in order to swell the front surface of the base plate 2. Then, the 
methacrylic monomeric material is polymerized. 

Alternately, a methyl methacrylic monomer or partial polymer thereof is poured onto a surface 
45 of the methacrylic^ light diffusing layer, which partially dissolves in order to swell the surface of 
the light diffusing layer, and then the methyl methacrylate or syrup is subjected to polymeriza- 
tion, preferably under heat and pressure to fo7m a base plate. 

Other methods for combining the base plate with the light diffusing layer have been disclosed 
in U.S. Patent 4,415,509_ 
50 By utilizing such methods, the surface of the light diffusing acrylic film or the methacrylate 
polymer base plate is paaially dissolved in order to cause swelling by which the dissolved 
swollen layer forms intermediate layer 4 between the light diffusing layer 3 and the transparent 
base plate 2. 

The intermediate layer 4 has a thickness of, for example, between 0.05 and 0.1 mm. By 
55 forming the light diffusing layer 3 and the intermediate layer 4 on a front surface of the base 
plate, the light transnmtted in the base plate 2 can be diffused and irradiated satisfactorily to the 
outside of the base plate. 

While the base plate 2 usually has a flat plate-like shape and the flat shape is usually of a 
rectangular configuration as shown in the drawing, the configuration is not necessarily restricted 
60 thereto, but may take other shapes. Further, although the thickness is usually made uniform over 
the entire surface, this is not essential. Any appropriate variation is possible. For example, the 
thickness can be gradually decreased from the end adjacent the light source toward the oppos- 
ing end. Further, the area and the thickness of the base plate 2 can be varied depending on the 
purpose for which it is to be used. 
65 The light reflection surface 5 may be formed, for instance, by vapor depositing or plating 
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metal such as aluminum onto the base plate 2. Further, the light reflection surface 5 may also 
be formed by applying a metal-deposited tape (i.e., metal coated by gettering) having a light 
reflecting propeay onto the base plate 2. The thickness of the light reflection metal has no 
particular restriction so long as it performs sufficiently well as a light reflector. 
5 An appropriate conventional random reflecting face with a suitable reflection factor may be 5 
used as the light scattering and reflection layer 6. ' 

The light screening layer 7 is formed over the entire surface on the diffusing layer 3 of the 
base plate 2 except for the portion from which the light is irradiated toward the outside. The 
layer 7 may be formed of a coating with a highly effective light screening a ability, for example, 
10 black paint. The thickness of the light screening coating layer 7 may be such that it is capable 10 
of providing a sufficient degree of light screening. 

The angle of inclination of the slanted face at the edge face of the base plate 2 may 
preferably be determined as follows, referring particularly to Figs. 3(a) and (b), which are 
respectively a schematic plan and a schematic side elevational view of the light diffusing device 
1 5 of the foregoing embodiment. In these figures, a represents the distance from the vicinity of the 1 5 
side of the device opposite the light source to the incident side on the light irradiating face over 
the surface of the base plate 2 (formed by the above referred to portion from which light is 
irradiated toward the outside), T represents the thickness of the base plate 2, 6 is an angle of 
inclination at the edge face preferably 0**^6^^45T and X represents a distance along the surface 
20 of the base plate from a point at which a straight line extended, with an angle 20 relative to the 20 
rear face, from the rear face of the base plate 2 opposite the light source, intersects the front 
surface of the base plate 2. to the edge furthest from the light source A as shown in Fig. 3(b). 
In this case, the equation: 



25 X = T(1-i-tan2r;)/2tanr; 25 

is established and it is desired to determine 0 such that 0^X^(1 /2)a. 

In such an arrangement, the scattered, reflected light from the inclined edge face can effec- 
tively be introduced to the diffusing layer 3 at a position remote from the light source A, in such 
30 a manner that the uniformity of the brightness on the light irradiating face is improved. 30 
Fig. 4 is a perspective view of another embodiment of the light diffusing device according to 
this invention and Fig. 5 is a cross-sectional view taken along V-V of Fig. 4. The embodiment 
is different from the embodiment shown in Fig. 1 and Fig. 2 in that a light diffusing layer 3 and 
intermediate layer 4 are also formed on the rear surface in the same manner as on the front 
35 surface of the base plate 2, and a light reflection plate 5'__is disposed in the vicinity of the rear 35 
surface of the base plate in place of the reflection surface 5 formed directly on the rear surface. 

In this embodiment, since the light diffusing layer 3 and the intermediate layer 4 are formed on 
both the front and rear surfaces of the base plate, the light from the source A diffused by the 
diffusing layer 3 on the rear surface and reflected by the plate 5' undergoes an increased 
40 number of diffusions to further improve the uniformity of the light irradiated through the diffusing 40 
3 layer over the front surface. 

This invention will be more fully described by way of preferred embodiments or specific 
examples, but it should be noted that these are" mere examples of practicing this invention and 
the invention is no way limited only thereto. 
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Example 1 i{ ^ 

A rutile- type titanium oxide was added by (1) 0.8%. (2) 0.3% (3) 0.1% and (4) 0.005% 
respectively to an acrylic adhesive comprising methyl methacrylate containing about 10 weight 
percent of polymerized methyl methacrylate ("Acrybond", registered trade mark, manufactured 
50 by Mitsubishi Rayon Co.) and sufficiently mixed so as to cause no coagulation of particles. Then, 50 
after adding an appropriate amount of curing agent, they were spread over a glass plate. 

A spacer made of aluminum foil was provisionally secured to the peripheral side of a light 
reflection plate prepared by vapor-depositing aluminum on one surface of a transparent acrylic 
resin plate of 100 mmXIOO mmX5 mm thickness having both surfaces flat C'Acrymirror", 
55 registered trade mark, manufactured by Acrymirror Co.) The spacer was placed on the surface 55 
having no aluminum- layer. Then, the plate was placed on the glass plate such that the surface of ^ 
the light reflection plate opposite to the aluminum deposited surface was in contact with the /i 
Acribond containing titanium oxide with no inclusion of air bubbles. Polymerization was con- Qj' 
ducted for about 2 hours at room temperature with a small weight and, thereafter, the light 
60 reflection plate was separated from the glass plate. The thickness of the spacer was set at four 60 
levels, that is, (1) 1.0 mm (2) 0.5 mm (3) 0.1 mm and (4) 0.05 mm corresponding respectively 
to the four types described above. In this way, 16 types of sample plates were prepared. 

These plates were respectively cut to a size of 65 mmX65 mm, in which an area of 60 
mmX50 mm was assumed as an effective light diffusing and irradiating face and the angle of 
65 inclination at each of the edge faces other than the light incident face was defined as described 65 



4 



GB2 165631A 



below. 

Specifically, referring to Fig. 3, the following dimensions were used: T = 5 mm, a = 55 mm 
X— (1.2)a-27.5 mm. 

Since X = T{1 -i-tan2^2tan^. 

27.5 = 5(1 +tan^ 2 tan 6, 
tan 0=5.5 + 5.408 
0=5.26** or 84.8" 
as 0^45^ 0=5.26- 
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Since X is about 24 mm at ,0=5** and about 29 mm at 0=6*, 0 is set to 6**. Each of three 
edge faces of the plates vyas cut with 0=6** and subjected to flame polishing. Then, the 
aluminum deposited side of a recurring reflection sheet with a transparent adhesive (Sparklight 
"registered trade mark", rnanufactured by Unichika Co.) was applied to each of three inclined 

15 edge faces. A black paint ^as further coated thereover and dried. 1 
In the light diffusing device obtained in this way. the thickness of the diffusing layer was 
prepared to be substantially the same as that for the spacer and the thickness of the intermedi- . 
ate layer was about 0.05 mm. 
The light diffusing devices prepared as described above were arranged in a row and an 

20 elongated light source was disposed on the light incident edge faces thereof. The light diffusing 21 
and irradiating faces were observed with a naked eye simultaneously, whereby light diffusion and 
irradiation with preferred uniformity was recognized for each of the cievices. Particularly, those 
devices to which amounts of titanium oxide of _betwee n_Q..3.rdQJI-%-Jiad been added and with a 
thickness of the light diffusing layer of between 0.5-0.05 mm provided excellent brightness. 

25 21 
Example 2 

Rutile type titanium oxide was dry blended in 1.5% by weight with acrylic resin pellets 
prepared according to experiment No. 1 of Example 1 of U.S. Patent Application Serial No. 
526,546 filed on August 26, 1983 (E.P. Application 82300835.4) and formed using a conven- 

30 ttonal extruder into a film of 50 //m thickness. The film was extended over an inorganic flat 3C 
glass plate so as not to incorporate air bubbles and provisionally secured by means of methyl 
methacrylate. Then, two sheets of such glass plates were placed opposite to each other by way 
of a spacer to form a cell in the conventional method, and syrup of methyl methacrylate was 
poured in the conventional manner therebetween which was then polymerized under a clamping 

35 action. 35 
— The base plate thus obtained was cut into a 65 mmX65 mm size, and each of the three end 
faces thereof was cut at an angle of O^S'' and each of the edge faces was flame polished in 
the same manner as in Example 1. Then, the aluminum deposited surface of^a recurring reflec- 
tion sheet with a transparent adhesive (Sparklight "trade mark", manufactured by Unichika Co) 

40 was closely contacted to the each of three inclined edge faces, and black paint was coated and 40 
dried further thereover. The light diffusing layer thus obtained had a thick ness of about 0.05 mm 
and the intermediate layer had a thickness of about 0.1 mm. 

The Acrimirror as described above was used as the light reflection plate and arranged at the 
rear face of the base plate. 

45 A light source was disposed adjacent to the light incident edge face of the light diffusing 45 
device prepared as described above and the diffusing and irradiating face was observed with 
naked eyes to recognize light diffusion and irradiation with satisfactory unifornnity. 

In the light diffusing device according to this invention as described above, since the light 
incident from the light incident edge face to the inside of the base plate 2 is reflected, by way 

50 of the light-reflection surface 5 or the reflection plate 5' and the light scattering and reflection - 50 
face 6 in the inside of the base plate 2, and, thereafter, irradiated from the light diffusing and 
irradiation face at the surface with a sufficient uniformity, a light diffusing device particularly 
syiialWe jlol a jeduced-size case can be obtained, which Jnas low_ optical loss with -respect to the 
light_frorrrthe light source, has a light diffusing an irradiating face of extremely preferred 

55 uniformity and can be manufactured by a simple and convenient process. 55 

Example 3 

The following samples (1)-(6) were prepared. 

60 (1) Sample 1 j , 60 

Acrylic resin pellet used in Example 2 was dry-blended with 1.5% by weight of rutile type 
titanium oxide and molded into a film of 50 thickness in a conventiona l extrudpr Tfci P film was 
extended on an inorganic flat glass plate so as not to include air bubbles and, after being 
provisionally secured with methylmethacrylate, a cell was formed with glass plates by means of 

65 a spacer in a conventional manner, Methylmethacrylate syrup was poured in the clearance of the 65 
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cell and polymerized to cure by a conventional manner to obtain an acrylic resin plate of 5 mm 
thickness. The intermediate layer had a thickness of about 0.05 mm. 

The acrylic resin plate was masked on the white colored side in a conventional manner, 
mounted to a vacuum deposition device and vapor-deposited with aluminum on the transparent 
side thereof to a thickness of more than about 500 A. The plate was cut into a size of 60 mm 
square and one end side thereof was subjected to flame polishing^ while other remaining three 
sides were respectively cut into end faces each with an angle of 6** as in Example 2. A light 
reflection sheet with transparent adhesives was closely bonded at the aluminum deposited 
thereof for each of the three inclined end faces to prepare a sample 1. 
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(2) Sample 2 

An acrylic adhesive ("Acrybond") was incorporated with 0.3% by weight of rutile type 
titanium oxide, sufficiently mixed and prepared into an acrylic resin plate of the total thickness of 
5 mm with the spacer thickness of 0.5 mm in the saTne manner as in Example 1. The 
15 intermediate layer had a thickness of about 0.08 mm. The plate was fabricated into the same 15 
size as in Example 3 (1) (60 mm square) and subjected to end face fabrication to prepare a 
sample 2. 

(3) Sample 3 

20 An acrylic resin plate was prepared in the same procedures as in Example 3 (1) into a sample ^,9- 
of 60 mm square, in which no inclined faces were formed but all of the four sides were cut ^ 
veaically to~the upper and lower faces. Then a light reflection sheet was applied on each of 
three sides to prepare axsample 3. 

25 (4) Sample 4 (Comparative sample) 25 
An "Acrymirror" plate of 5 mm thickness used in Example 1 was cut into the size bf 60 mm 
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square and four sides thereof were fabricated quite in the same as in Example 3 (1). Then the 
acrylic film of 50 /i thickness as used in Example 3(1) was melt-bonded under pressure on the 
surface opposite to the aluminum vapor-deposited face by using a heat roll to prepare a sample 
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(5) Sample 5 (Comparative sample) 

An "Acrymirror" plate of 5 mm thickness was cut into the same configuration as that in 
Example 3(1) and the cut end faces were fabricated quite in the same manner as in Example 3 
35 (1). Then polyurethane type white paint ("Vto^', manufactured by Dai Nippon Toryo K.K.) was 35 
uniformly coated twice on the surface opposite to the aluminum vapor-deposited face by using a 
spray gun and dried to prepare a sample 5. 

(6) Sample 6 (Comparative sample) 

40 An "Acrymirror" plate of 5 mm thickness was cut into the same configuration as that in 40 
Example 3(1) and the cut end faces were fabricated quite in the same manner as in Example 3 
(1). The following liquid dispersion was prepared and roll-coated on the surface of the fabricated 
plaie to a film thickness of 50 The liquid dispersion was prepared by dispersing, into an 
acetone solution containing 10% by weight of polymethyl methacrylate, an organic light diffusing 

45 agent (glass modifier KF-710, manufactured by Rohm and Haas Co.. U.S.A.) by the amount of 45 
15% based on the polymer and, further, adding rutile type titanium oxide by 1% by weight 
based on the polymer. The sample was used as the sample 6. 

For each of the six samples as described above, light was introduced from one end face 
thereof using the same light source and the luminosity at the center of the surface irradiated 

50 with diffusing light was measured by using a luminous meter. - 50 

Light source: Fluorescent lamp 8 mm diameter X 

90 mm length, electrical power input 1.5 W 
Luminous meter: Minolta Luminous meter 

55 View angle: r 55 

Dark room: measured at room temperature of 

26**C 

Result of Measurement (unit: Cd/m^) 
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Luminance Judgment with naked eyes of the 

value Light uniformity at the surface 
irradiated with diffusing light 

5 

Sample 1 526.2 excellent 

2 498.3 excellent 

3 490.5 good 

4 386.7 fair 
10 5 403.8 fair 

... 6 250. 4_ poor 



Example 4 — - 

-15 An acrylic restn pellet prepared according to Experiment No. 2 of Example 1 of U.S. Patent 
Application Serial No. 526,546 filed on August 26, 1983 (E.P. Application 82300835.4) was 
dry blended with 0.3% by weight of rutile type titanium oxide and 0.01% by weight of 
Diaresinret S (Dye for synthetic resin, manufactured by Mitsubishi Chemical Industries Ltd.) and 
molded into a film of 50 thickness by using a conventional extruder. Then, a sample of 60' 
20 mm square was prepared in the same manner as in Example 3 (1). The thickness of the 
diffusion layer of the substrate thus obtained was about 100 although it was difficult to 
distinguish it from that of the intermediate layer, and it was twice as thick as the 50 // thickness 
of the film used. When the light form the white fluorescent lamp as used for the evaluation in 
Example 3 to the sample, red diffusing irradiation light having the same spectral property as that 
25 of the dye was obtained and the optical diffusing property was satisfactory. 

Obviously, numerous modifications and variations of the present invention are possible in light 
of the above teachings. It is therefore to be understood that within the scope of the appended 
claims, the invention may be practiced otherwise than as specifically described. 

30 CLAIMS 

1 . A light diffusing device comprising: 

a transparent light transmitting base plate wherein at least one edge face of said base plate is 
a light incident face; 

~ a light diffusing layer formed on one surface of said base plate; , y 

35 ^^^^Jight reflg.ctipn surface formed in the vicinity of a second surface of said base plate; _ 

an intermediate layer formed between said base plate and said light diffusing layer to integrally 
bond together said base plate and said light diffusing layer. 

2. A device according to claim 1 wherein said reflection surface is made smooth so that light 
is regularly reflected on said reflection surface. 

40 3. A device according to claim 1 or claim 2 wherein each edge face of said base plate other 
than said light incident face comprises an inclined face having an acute angle with respect to 
said first surface of said base plate. 

4. A device according to claim 3 wherein each of said edge faces other than said light 
incident face is provided with an irregular light reflection layer whereby light is irregularly 

45 reflected on each of said edge faces other than said light incident face. 

5. A device according to any preceding claim wherein said intermediate layer is formed 
through partial dissolution of said front surface of said face plate with a methacrylic monomer 
material containing a light diffusing agent from which said light diffusing layer is formed, 

6. _A device according to any preceding claim wherein said intermediate layer is formed by a 
50 partial dissolution of a surface of said light diffusing layer with a methylmethacryiate monomer or 

partial polymer thereof. 

7. A device according to any preceding claim wherein said base plate is comprised of 
methylmethacryiate polymer. 

- 8. A device according to any preceding claim wherein said light diffusing layer is comprised 
55 of a polymer product prepared by multi-stage polymerizations of an alkyi methacrylate as a 
component. 

9. A device according to any preceding claim wherein said base plate has a thickness of 
from 0.3 to 20 mm. 

10. A device according to claim 9 wherein said base plate has a thickness of from 3.0 to 15 
60 mm, 

11. A device according to any preceding claim wherein said light diffusing layer has a 
thickness of from 0.05 to 1 mm. 

12. A device according to any preceding claim wherein said intermediate layer has a thick- 
ness of from 0.05 to 0,1 mm. 

65 13. A device according to any preceding claim wherein said light reflection surface is formed 



on said lower (second) surface of said base plate. 

14. A light diffusing device substantially as described herein with reference to 
Figs. 4 and 5 of the accompanying drawings. 
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